
STOP 



Early Journal Content on JSTOR, Free to Anyone in the World 

This article is one of nearly 500,000 scholarly works digitized and made freely available to everyone in 
the world by JSTOR. 

Known as the Early Journal Content, this set of works include research articles, news, letters, and other 
writings published in more than 200 of the oldest leading academic journals. The works date from the 
mid-seventeenth to the early twentieth centuries. 

We encourage people to read and share the Early Journal Content openly and to tell others that this 
resource exists. People may post this content online or redistribute in any way for non-commercial 
purposes. 

Read more about Early Journal Content at http://about.jstor.org/participate-jstor/individuals/early- 
journal-content . 



JSTOR is a digital library of academic journals, books, and primary source objects. JSTOR helps people 
discover, use, and build upon a wide range of content through a powerful research and teaching 
platform, and preserves this content for future generations. JSTOR is part of ITHAKA, a not-for-profit 
organization that also includes Ithaka S+R and Portico. For more information about JSTOR, please 
contact support@jstor.org. 



303 
MOMENTS OF INERTIA. 



By G. B. M. ZERR, A. M., Ph. D.. President and Professor of Mathematics in Russell College, Lebanon, Va. 



It is the purpose of this paper to put on record formulas for the Moments 
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by the surface, (--) + (-f ) + (_) =1. 

Let // be the mass of a unit, (a) area, (b) volume, 
(a) Areas, when n and w, are positive integers. 
For the .r-axis, 
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For the y-axis, 

/ _ 4 „ f r r , rfr/ ,„_ A««»fr(2 w + l K2n+l)(f.w + l)/1( 3ro + |)/1[n + -l) f „. 
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For an axis through its center perpendicular to its plane, 

JW+/, • (5). 

The product of inertia of a quadrant about its axes is,- 
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_ 1.2.8.4 (2m, 4 1) X 1.2.3.4 (2n+ 1) ^a'h 8 

""" l72X4......(2m + 2n+2) '"" 4 l )- 

Let wr-7i ■(). Then for the ellipse, (—} +{-{~) ~1. 

I--\7T).mh-\ I,=\7[/ja ! 'b, L,^\7t/Aah(a a + b 2 ), p^i^a-h- . 
Let m—n—\. Then for the hypocycloid, ( - -- J +(-j- ) ~1- 

(t) Solids, when m, n, and p are positive integers. 
With regard to the plane (j/j), 
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1.3.5 (fim + 2n + 2/)45) 

x4jAnn !i hr(2m + \) (*>). 

With regard to the plane (xz), 
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With regard to the plane (x>/), 
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__ 1.3,5 (2to+ 1) x 1.3.5 (2n + 1) X 1.3.5 (gp + 1) 

1.3.5 (2m + 2n + 6p + 5) 

x4/»rabc 8 (2p + l) (13). 

I g ~ I + I,, for z-axis, I 4 =I+I 2) for y-axis, 

I s =n+I 3 , for tf-axis, I 8 — I+I, +I g , for center. 

Product of inertia of an octant, of the solid with regard to the (y, z) axes, 

P- a f C Cyrdrdydz^ ^^ -^ ±jlD^±}l 1 S 2 l± 11 . 



(2w,+ l)(2n + l)(2p-f 1) 



4jUa[> a >.- 3 W /)(2)H+l)(2T)- + l)(2y. + l)/ , (w + |)r(2n)/ , (2p). , 14 

' (2m + 4?) ■+ 4p + 5)(2»» + An + 4p + 3)(2w + 4w + 4p + 1 )l\m + 2ft + 2p + 2 ) " ' 

1.2.3 (2n + l)x 1.2.3 (2p+l)xi.J. j (J'-'AtL) 

i s -. - (2m + 4n + 4 p + 5 \ ' 4 

*•*•-•- V ¥" / 

_- 1-2-3-* (2» + l )x 1.2.3.4 (2p+l) , , 

(2m + 3)(2m+5) (2m + 4n + 4p + 5) ' ^ '" A j ' 

With regard to the axes (.)■. z\ 
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With regard to the axes (r. //), 
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Let m^n^p ,=(). Then for (—\ +(T ) +(—)=l, 

l—fslina*br., I l —-^ s fifrab»e, I s —Jgl*irabc a , 
I a — 1 i s !*irabc(a t +b i ), I 4 — ^WTra&cCa* +C 2 ), 
I s ~-i*st**al>c(b* +c*), I 6 =r, 4 -jyU7rrtfcc(rt 3 + b s +c 2 ), 
P—igfAob-c 2 , ]', —■Jjrpia'be* , P s ~^ s fia s b' 3 (:. 

Let m-^n^p^l. Then for ( ~) +(-|-) + (-^-Y=~--l, 

I-^fg/'TTrt 3 ^, I, ^„->. s ii7rab*c, I s :- r felifrabe*, 

64A<«b 2 c 2 „ _64jKa*&c 8 __ 64|/a ! ft*c 

"" 15.13.11.7.5 ' '" "T57l3llT5"' - lTTlTTf.77o " 

Thus we could multiply examples without number. 

Formula (1), (3), (6), (8), (10), (12), (14), (16), (18), will hold for m. >i. 
p fractional as well as integral. 

For the radius of gyration we have 

, ., /„ r ., L 

where A and V are known, (see American Mathematical Monthly, page 380, 
Vol. I.. No. 11.) 



A SIMPLE DEDUCTION OF THE DIFFERENTIAL OF LOG. 



By J. W. NICHOLSON. A. M.. LL. D.. Professor of Mathematics in Louisiana State University. 



Let ./*»-■ log* (1), then .f(ri/)— f(.T) +/(?/) (2). 

Differentiate, /' (xy)(ydx + xdy) —f (x)dx +f (y)dy (3). 

Since (3) is true when x and y are independent, 
f (xy)ydx--j' (x)dx (4), and j" (xy)xdy~-f (y)dy (5). 

«>-<*>. fi "7 -g ■•-«•>■ 

."..rW--" 1 , /'(!/)-= ™ (7). .-. rflog;^, '"'-</,; (8). 



